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of partial stickiness is robust to the variation of the game employed, but the effect on contribution is sensitive to it.
Introduction
There is ample empirical evidence in the literature that people are reluctant to switch from a default option. Madrian and Shea (2001) , Thaler and Sunstein (2003) and Choi et al. (2004) show that the use of automatic enrollment instead of non-enrollment as the default choice in the 401(k) saving for retirement program increases the enrollment rate because people are inclined to stay with the default option provided. Johnson et al. (1993) show that people are reluctant to switch from the stated default option when choosing insurance policies. In a similar vein, Johnson and Goldstein (2003) show that the use of opt-out schemes in organ donation drives, whereby automatic enrollment is set as the default, boosts the enrollment rate.
Several explanations are proposed in the literature to rationalize this behavioral inertia. For instance, the prevailing default option might be perceived as a suggestion of the course of action to follow (see Madrian and Shea 2001; Thaler and Sunstein 2008; Beshears et al. 2009 ). Switching from the default option might be costly. As a result, people prefer to stick with the default (see Samuelson and Zeckhauser 1988) . People might be loss averse and reluctant to switch away from the status quo because switching causes a sense of loss relative to the initial reference point (see Kahneman et al. 1991) . The existing explanations for people's inclination to stay with the default seem to suggest that the type of default option employed is inconsequential. That is, the tendency for people to exhibit affinity to the status quo choice is a general phenomenon and would likely persist regardless of the type of the default option employed.
In this paper, we delve into this issue by carefully investigating whether or not the type of default option employed is indeed irrelevant for people's decision to whether or not to stay with the default option through a series of controlled laboratory experiments. To achieve this goal, we vary the type of default option given to the subjects in our experiments. We focus our analysis on public goods experiments and on the default participation option in public goods provision. Specifically, our research objectives are threefold. Firstly, we evaluate the robustness of the evidence showing that people tend to stick to the default option. Secondly, we investigate the impact of different types of default option on people's incentive to cooperate in a collective setting. Thirdly, we evaluate whether the types of the public goods game employed influence the ability of the default participation option to affect the level of cooperation.
In particular, we focus on two variants of public goods game, namely the linear public goods game, where the unique Nash equilibrium is characterized by zero contribution, and the threshold public goods game, where a zero-contribution equilibrium and multiple interior Nash equilibria exist. Public goods provision with a threshold has desirable features in some circumstances and the presence of a provision point could lessen the free-riding problem (Bagnoli and Lipman 1989; Messer et al. 2008) . The presence of a contribution threshold essentially transforms the prisoner's dilemma type situation that exists in the linear public goods game into a coordination problem. The consideration of the threshold public goods game would also allow us to further check the robustness of the results obtained under the linear public goods game. We conducted three between-subject experimental treatments for each variant of the public goods game, making six treatments altogether. The first treatment involves no default option, and serves as our control treatment. The second treatment is the opt-in treatment, in which by default people do not contribute to the public goods provision, but can decide to opt-in if they wish to do so. The third is the opt-out treatment, where by default people must make a non-zero contribution, but can decide to opt-out if they wish.
To the best of our knowledge, there are only a handful of recent papers related to ours. Messer et al. (2007) found that the use of a status quo of giving increased contribution in public goods games initially but the effect was not long lasting. Messer et al. (2008) framed their public goods contribution game as a collective contribution effort to provide generic advertising. In their framework, firms operating in agricultural sector can voluntarily participate in the provision of generic advertising which would bring collective benefits. They investigated the standard voluntary contribution mechanism and the provision point mechanism similar to ours. Messer et al. (2008) also labelled the parameters of the game using specific terms such as production quantity, production cost, industry price, etc. to make the game consistent with the collective generic advertising and promotion framing they used. They did not, however, analyzed the role of default (participation) options. Their focus was more on finding which mechanism out of these two worked better best in increasing contribution.
In contrast, we did not provide any specific contextual framing for the voluntary contribution mechanism. Rather, we presented it as a standard public goods contribution game. We provided information on subjects' benefit from the public goods contribution (i.e. the Marginal Per Capita Return/ MPCR) in both games, the refund policy and the rebate policy used in the threshold public goods game. Both Messer et al. (2008) and our paper produced the classic under-provision problem in voluntary contribution settings. Altmann and Falk (2009) focused on the interplay between the use of the nonbinding default option, cognitive skills and the incentive to cooperate in the provision of public goods. They showed that the use of the non-binding option only influenced the behavior of people with low cognitive skills. Carlsson et al. (2015) presented a field experiment of the public goods game in Vietnam. Their subjects were villagers in a rural village who had to make a collective monetary contribution to build a bridge, a vital transportation infrastructure for the villagers. They compared the use of the no default option with zero-contribution and full contribution default options. They showed that, relative to the full contribution default option, the zero-contribution default option decreased the average contribution by around 20%.
Thus, the settings employed in both Messer et al. (2008) and Carlsson et al. (2015) were adapted to fit their specific scenarios. In contrast, our present paper adopts a standard public goods contribution setting. We opt for this setting because the voluntary contribution setting in its simplest form serves our purpose. We try to avoid any interaction effect between a specific game setting and the different types of defaults as the latter is the focus of this paper.
Finally, Cappelletti et al. (2014) explored channels through which a suggested contribution in a linear public goods game might influence the contribution decision. In particular, they varied the format of the suggested contribution (i.e. either it was presented as a default contribution or as a contribution advice with no default setting 123 given) and the source of the suggested contribution level (i.e. either it was set by a human participant or set by a computer). They found that subjects were more likely to accept the suggested contribution level when it was presented as a default contribution rather than as a contribution advice. The focus of the analysis in Cappelletti et al. (2014) was twofold. Firstly, it was on the comparison of the role of default contribution amount vis-a-vis the role of contribution advice without default setting in motivating subjects to contribute to public goods provision. Secondly, it was on the evaluation of whether the source of the default contribution amount would encourage subjects to contribute more by comparing a default option set by a human participant and a default option set by a computer. Our paper, in contrast, focuses on the comparison of the role of different default participation options, rather than different default contribution amounts, in motivating subjects to make public goods contributions and also on the inertia of different default options implemented.
It should be noted that the default option used in the opt-in treatment in all of the papers mentioned above is similar to our opt-in treatment, but not with our opt-out treatment. In our opt-out treatment, if subjects do not opt out of the public goods contribution, they still have to consciously choose their non-zero contribution. In addition, each of these studies focused on one type of public goods game and they found differentiated effects of defaults, while our study focuses on both the linear and threshold public goods games, which allows us to test whether the effects are sensitive to the game type.
In the opt-out condition, subjects need to actively decide on the contribution amount even if they stay with the default. It is essentially a hybrid system of the conventional default option and a system of active decisions. In a seminal paper on saving behavior, Madrian and Shea (2001) found that defaults were powerful. On the same saving behavior, Carroll et al. (2009) instead found that requiring people to choose their amount of saving rather than forcing them to save a certain amount may have some positive effects on the overall saving rate. It was shown theoretically in Carroll et al. (2009) that the optimality of a default setting vis-à-vis an active decision setting depended on the homogeneity of the preferences. They indicated that, under some conditions, a hybrid system consisting of a default option and an active decision setting might be optimal, which could be a promising area for future research. Following the spirit of Carroll et al. (2009) , we thus employ a hybrid-like system where both a default option and an active decision setting are present. In this context, our paper can be seen as an attempt towards this research direction.
Another reason is that we would like to still maintain the voluntary nature of contribution in the opt-out treatment when subjects decide to stay with the default setting rather than arbitrarily imposing a certain level of contribution on them. Likewise, we do not have any positive default contribution levels in the opt-in treatments. In the opt-in condition, subjects must first decide whether or not they want to participate. If they decide to participate in the voluntary contribution, they need to move away from the default condition and actively choose a positive contribution level. Otherwise they can remain in the default.
Our paper contributes to the literature in several ways. Firstly, to the best of our knowledge, this is the first study showing the evidence of partial stickiness, rather than complete stickiness, of default options. By manipulating the decision environment (i.e. the absence or presence of default option) and the type of defaults (i.e. participation or no-participation default), we are able to show that under some condition subjects would not always want to stay with the default option provided. Secondly, this paper employs the participation and no-participation default options, rather than the contribution amount default options, in the provision of public goods. Thus, the default option provided in this paper still preserves the voluntary nature of public goods provision. That is, even when the default option employed is participation, subjects would still have to decide the (positive) amount of contribution. Thirdly, this paper also presents the sensitivity analysis of the impact of default participation option on the public goods contribution to the types of voluntary contribution games employed (i.e., the linear public goods game and the threshold public goods game).
We show that the nature of a default option influences subjects' decision on whether or not to stay with it. We also find that the level of contribution under different default options is sensitive to the type of the public goods game employed. Contrary to the existing evidence, subjects in our experiments do not always stick to the default options. They consciously make an active decision to nullify the default option under the optin system, but not under the opt-out system. Essentially, under the opt-in system, the default option induces people to free-ride on others' contributions, and people are averse to being perceived as free-riders. As a result, they would prefer to switch from the default decision. This behavior is robust to the type of the public goods game employed.
The use of the opt-out system also results in significantly higher individual contributions and individuals' earnings beyond that under the opt-in and the baseline settings. However, this only happens in the linear public goods game. It has the opposite effects in the threshold public goods game. A possible explanation for this result is that the presence of the threshold makes it more or less a coordination problem. The presence of the default requiring a decision on the contribution level might add an additional layer of complications to the context and might make people focus more on meeting the threshold instead of achieving the socially optimal outcome. In other words, the effectiveness of the cooperative default on the contribution level is sensitive to the structure of the voluntary contribution game. This paper is organized as follows. Section 2 presents our experimental design and procedures, followed by predictions in Sect. 3. Section 4 discusses our experimental results, Sect. 5 concludes the paper.
Experimental design and procedures
We consider two variants of the public goods game, namely the standard linear public goods game and the threshold public goods game. In the baseline treatment we do not impose any default option. We compare this baseline treatment with the opt-out treatment, where by default subjects are deemed to agree to make non-zero contribution to the public goods provision, and the opt-in treatment, where by default subjects do not contribute to the public goods provision. We ran these three experimental treatments in both the linear and the threshold public goods game.
Subjects formed groups of 4 and played the public goods game over 10 rounds with the first 2 rounds being the trial rounds. In every round, subjects were randomly rematched. At the beginning of each round, subjects were given 100 endowment points, which they could allocate to their own private account, or to the group account, or any combination of both.
In the linear public goods game, the payoff for each subject can be expressed as
where, E i , c i , and α denote, respectively, player i's initial endowment, which is set at 100 points, player i's contribution to the group account, and the marginal per-capita return (MPCR), which is set at 0.5. Given that the MPCR from placing 1 point in the group account is less than the marginal return from placing it in the individual private account (E i − c i ), i.e., ∂π i /∂c i = −1 + α < 0, the dominant strategy for a player would be to place all points in the private account and to let others contribute to the group account. Anticipating this behavior, other players would follow suit. As a result, in equilibrium, no one would make any contribution to the group account. Zero contribution is the unique and inefficient Nash equilibrium in this linear public goods game.
In the threshold public goods game, the public goods will be provided if and only if the group contribution threshold (T ) is met. If the threshold is not met, the public goods will not be provided and the points contributed in the group account will be refunded subject to the refund rate of r per contribution point. The payoff for each subject (π i ) can then be expressed as
We set the threshold T equal to 200 points and that the refund rate is 0.5. In the threshold public goods game, there will be multiple pure-strategy equilibria containing the inefficient zero-contribution equilibrium, and a set of efficient equilibria that includes all possible combinations of contributions where the threshold is exactly satisfied. Among these efficient equilibria, there exists a unique symmetric equilibrium where everybody contributes exactly 50 points. This symmetric equilibrium serves as a focal point that helps players coordinate their contribution decisions. Subjects were informed of the total amount of contributions collected in the group account and their individual earnings from a particular round at the end of that round. 1 out of 8 real rounds was randomly selected as the binding round to determine their payment. The points earned were converted into Singapore Dollars at the rate of 1 point = 0.10 SGD.
In the opt-out treatment, by default subjects were considered to have chosen to contribute to the group account. This implied that, as long as they did not decide to opt-out from the default option, they were required to make non-zero contribution to the group account. In other words, the default option in this setup is only related to the decision on whether or not to participate in the provision of public goods, but not on the amount of contribution. Further, the default option in the opt-out treatment also has a positive connotation from the view point of society as it encourages people to participate in public goods provision. For this reason, we label the automaticparticipation default-option in the opt-out treatment as the positive default in this paper. In contrast to Altmann and Falk (2009) and Carlsson et al. (2015) , the default option in our opt-out treatment did not require subjects to contribute their entire endowment to the group account. They could, in principle, contribute an amount that was slightly above zero, which in essence was equivalent to no contribution. Our experimental design, therefore, maintains the voluntary nature of the public goods game.
In the opt-in treatment, by default subjects were considered to have chosen not to contribute at all to the group account, but they can opt in to the contribution plan. The zero-contribution default has a negative connotation from the society's perspective as it essentially uses the free-riding equilibrium as the default option. We label the no-participation default-option in the opt-in treatment as the negative default in this paper.
We employed both types of the public goods game because the effect of defaults may vary due to the different structure of the game. Studying both gives us a more comprehensive picture of the effects of defaults. In the linear public goods game, the unique pure strategy Nash equilibrium is characterized by players making zero contribution. Rational selfish models give clear predictions on the contributing behavior. In contrast, in the threshold public goods game there are multiple Nash equilibria that include the zero contribution equilibrium and the positive interior contribution equilibria. It is unclear what decision rational subjects would prefer to take in this game when no default option is used. Any of these equilibria is possible (Palfrey and Rosenthal 1984) . It would be intriguing to explore if and in what way the default effect varies according to the structure of the game.
The experiment was conducted at Nanyang Technological University (NTU). The subjects were undergraduate students from various majors. The linear public goods game experiments were first conducted in February, 2011, and were programmed using a web-based interactive program. The threshold public goods game experiments were conducted in October, 2012, and were programmed using Z-tree (Fischbacher 2007 ). 1 Another 6 new experimental sessions were run in June, 2016. In each experimental session we grouped subjects into 2 independent clusters, and across rounds subjects were only randomly re-matched with other subjects belonging to the same cluster. This way, we were able to have 2 independent observations at the group level in each session. All in all, we have 284 subjects participating in 12 experimental sessions and each treatment has 3 independent cluster level observations (1 from the previously done experiment and 2 from the recently done experiment). Table 1 summarizes the basic descriptive statistics of participants. The experimental instructions were read aloud to the subjects. 2 At the end of the experiment, the participants were asked to fill in a post-experiment questionnaire before being handed in their earnings from the experiment.
Experimental predictions
In this section, we formulate some experimental predictions. The predictions focus on two aspects, that is, subjects stay with the default options or make active decisions, and the effects of default options on contribution levels relative to those generated in the control treatment whereby default options are absent. We formulate the rational (standard economic theory) based prediction and the behavioral based prediction for each aspect. Prediction 1a (Rational Selfish Prediction). Subjects faced with the positive default in the opt-out treatment will take active decisions (switch) in the linear public goods game and stay with default options in the threshold public goods game. Subjects faced with negative defaults in the opt-in treatment will always stay with default options in both games.
The unique Nash equilibrium in the linear public goods game is the zerocontribution equilibrium. Standard economic theory suggests that subjects will always make a zero-contribution regardless of the defaults. In other words, subjects tend to go against the cooperative default in the opt-out treatment and stay with the noncooperative default in the opt-in treatment in order to reach the equilibrium in the linear public goods game.
There are multiple equilibria including the inefficient zero-contribution equilibrium and the efficient interior equilibria in the threshold public goods game. The presence of the threshold transforms the game with a unique equilibrium to a coordination game with multiple equilibria. In such a game, the equilibria can be categorized as either risk dominant or payoff dominant (see Harsanyi and Selten 1988) . A large body of literature has studied the equilibrium selection problem in coordination games both theoretically and experimentally (e.g., Huyck et al. 1990 Huyck et al. , 1991 Kim 1996; Rankin et al. 2000; Broseta et al. 2003; Schmidt et al. 2003 ). Yet, these studies do not give us any conclusive evidence on whether the risk dominant or the payoff dominant equilibrium is more likely to be selected. In particular, the equilibrium outcome is shown to be sensitive to the game context, the payoff structure, the group size and other factors.
In the threshold game, if subjects move away from the default (opt out), they have no other choice than contributing zero. If they stay with the default in the optout treatment, their action space is wider. They can essentially choose any positive contribution amount. Since the threshold game is essentially a coordination game with multiple equilibria, and any positive contribution amount that would satisfy the threshold is possible in equilibrium, staying with the default option may make the positive contribution equilibrium more salient for subjects. The default option provided could help subjects coordinate their actions on the positive contribution equilibrium. We thus postulate that rationality and the role of default as a coordination device would induce subjects to stay with the positive default in the threshold public goods game. Likewise, the negative default in the opt-in treatment would make the zero-contribution equilibrium more salient. We posit that people tend to stay with the default option as well.
Prediction 1b (Behavioral Based Prediction). Subjects will stay with default options in both games, regardless of the type of defaults.
The existing behavioral models and empirically findings in the literature suggest that the default is sticky and people are likely to stay with the exerted default option. For instance, the "status quo" bias or the relative unwillingness of people to move away from a status quo (see Samuelson and Zeckhauser 1988; Kahneman et al. 1991) . This could be because moving away from the status quo entails some (psychological) costs or when people are loss averse they would be reluctant to move away from the default. The prevailing default option might be perceived as a suggestion of the course of action to follow (see Madrian and Shea 2001; Thaler and Sunstein 2008; Beshears et al. 2009 ). Thus, subjects will always stay with default options regardless of their type. Table 2 summarizes various prediction categories for Prediction 1.
Prediction 2a (Rational Selfish Prediction). Default options have no effect on contribution levels.
In a fully rational world, default options are not supposed to affect people's choice as people are assumed to be rationally selfish and always maximize the utility. Since default options do not change the payoff structure of the game or the equilibrium outcomes, individuals still choose the best action for them. That is to say, default options should not matter (see Thaler and Sunstein 2008; Cappelletti et al. 2014) . Though mounting empirically evidence suggests that this might be unrealistic, we present this prediction for completeness. Prediction 2b (Behavioral Based Prediction) . The positive default in the opt-out treatment increases the contribution level, and the negative default in the opt-in treatment has the opposite effect.
It has been proposed in empirical studies that the default option could be perceived as a suggestion or endorsement from the policy maker (see Madrian and Shea 2001; Thaler and Sunstein 2008; Beshears et al. 2009 ). There could be an "information leakage" from the default options, which might send normative signals of what to do (see McKenzie et al. 2006; Sher and McKenzie 2006) . The positive default in the optout treatment might send a signal that people should make contributions to the public goods and therefore boosts contribution. People might infer from the negative default in the opt-in treatment that it might be acceptable not to contribute and therefore reduce contribution. Besides the endorsement hypothesis mentioned above, default options could have subtle influence on preferences as well. Dhingra et al. (2012) named this effect as "default pull". Dhingra et al. (2012) suggested that people have uncertainty over their preferences and default options could help people construct their preferences. The positive default in the opt-out treatment might encourage people to contribute, while the negative default might discourage people to contribute. Table 3 summarizes various prediction categories for Prediction 2.
Experimental results
We focus on two issues in this section; firstly, the incentive of subjects to switch from or to stay with the default options, and secondly, the impact of default options on contribution levels. In both of the following subsections, the presentations are arranged in this order. In the analysis, we will relate the results obtained to the predictions presented earlier. Table 4 summarizes the proportion of active decisions and default options taken. In the opt-out treatment, the overwhelming majority of subjects (85.7 and 83.3% in the linear and threshold public goods games, respectively) stick to the default option and contribute a non-zero amount to the group account. In contrast, in the opt-in treatment, the overwhelming majority of subjects (73.2 and 91.4% in the linear and threshold public goods games, respectively) do not stick to the default option and instead prefer to take an active decision to contribute. This result suggests that people did not always blindly follow the default option. When the default carries a negative impression (i.e. forcing them to deviate from the contribution 'norm' and 'labeling' them as noncooperators); they would prefer to move away from the default. However, when the default carries a positive impression (i.e. conforming to the contribution 'norm' and 'labeling' them as cooperators); they would prefer to stick with the default option. Thus, we find evidence of partial stickiness of the default option. The default option is neither irrelevant (Prediction 1a) nor completely sticky (Prediction 1b).
Descriptive statistics
In the linear public goods game, the average contribution in the opt-out treatment was visibly higher than that in the control treatment. It was, however, substantially lower in the opt-in treatment than that in the control treatment. The results in the linear public goods game thus were not in line with the rational selfish prediction stated in Prediction 2a. They are however, consistent with the behavioral based prediction stated in Prediction 2b.
A different picture emerged in the threshold public goods game. The average contributions across all three treatments were slightly higher than the average contribution at the focal symmetric equilibrium outcome where everybody contributes 50 points to meet the threshold. The average contributions across treatments were more or less similar while the contribution in the opt-out treatment became a bit lower than the other two. The results in the threshold public goods game were partially consistent with Prediction 2a but not with Prediction 2b. In general, subjects showed a stronger motivation to contribute in the threshold public goods game regardless of the nature of the default option employed.
Besides the average contribution, we also present the conditional average contribution and the percentage of non-zero contributions across treatments (see Table 4 ). The presence of the default option, regardless of its nature, boosts the participation rate in the linear public goods game relative to the control treatment. The average contribution conditional on positive contributions in the opt-out treatment is similar to that in the control treatment while it is much higher than that in the opt-in treatment. The increased conditional average contribution in the opt-out treatment seems to be driven by the higher participation rate. Figure 1 depicts the average contribution across rounds (excluding the first 2 trial rounds). Panel A shows that the average contribution in the opt-out treatment in the linear public goods game dropped in the early rounds, but subsequently remained relatively consistent across rounds. In contrast, in the other two treatments, the average contribution decayed across rounds. The decaying trend is consistent with findings in the existing literature (e.g., Andreoni 1995; Palfrey and Prisbrey 1997; Houser and Kurzban 2002) . In addition to promoting contributions, the opt-out treatment in the linear game helps sustain contributions as well. The graph shown in Panel B, in contrast, shows that the average contribution in all treatments in the threshold game was relatively stable across rounds. It is consistent with the findings in Messer et al. (2008) . The average contribution started slightly higher than 50 points, which was much higher than the starting average contribution in the linear public goods game. In 123 contrast to the clear difference in contribution levels in the linear public goods game, the contribution level over time was less different across treatments. Figure 2 shows the distribution of subjects' frequency of switching away from the default option in the opt-out and opt-in treatments. Panels A and B present the linear and threshold public goods games, respectively. This frequency labeled on the x-axis is defined as the number of rounds wherein an active decision to nullify the default was taken over the total number of rounds. It can be seen that the frequency distribution of switching in the opt-out treatment was markedly different from that in the opt-in treatment, regardless of the type of the public goods game employed. This confirms our earlier result. The nature of the default option does matter for subjects' decisions on whether or not to stay with the default option.
About 65% of subjects in the opt-out treatment never switched from the default participation option in the linear public goods game. The proportion stood at around 60% in the threshold public goods game. In contrast, about 50% of subjects in the opt-in treatment always switched from the default participation option in the linear public goods game. The proportion was much higher (73%) in the threshold public goods game. It is interesting to note that the distributions of the frequency of switching in both treatments in the threshold public goods game had very little overlapping. This further corroborates our earlier finding that people seemed to have stronger motivation to contribute to public goods in the threshold public goods game. Figure 3 presents the distributions of subjects' average contributions in all treatments in both games. The vertical axis represents the percentage of subjects whose average contributions fall into the range of average contribution specified in the hor-
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Opt-out Opt-in Fig. 2 The distribution of subjects' frequency of switching Fig. 3 The distribution of subjects' average contributions izontal axis. It can be seen that the distributions in the two public goods games were substantially different. Note that in the linear public goods game shown in Panel A, the zero contribution bar in the opt-out treatment represents the proportion of subjects who decided to optout from participating in the public goods contribution in all rounds, while that in the opt-in treatment represents those who always decided to stay with the default option of no participation. It seems that the positive default in the opt-out treatment discourages zero-contributions compared to that in the control treatment. Panel A also shows that in the opt-out treatment roughly around 27% of subjects contributed more than 50 points, while in the control and opt-in treatments only around 18 and 6% of subjects did so, respectively. When we compare the opt-out and control treatments, we can see that the distribution of contributions in the opt-out treatment tended to shift to the right relative to that in the control treatment.
Panel B shows the distribution of contributions across treatments in the threshold public goods game. Subjects' average contributions are clustered around a higher contribution range in all treatments. This suggests that the presence of the threshold generally decreased selfish behaviors. The use of the default option did not seem to increase contributions in the threshold public goods game. We also found that the distributions of contributions were similar across treatments.
Regressions
Next, we further examine the determinants of active decision and individual contribution through regression analyses. Table 5 presents the multilevel mixed-effects probit estimation of the determinants of active decision, which takes a value of 1 if the subject goes against the default option to make a zero-contribution in the opt-out treatment or to make a positive contribution in the opt-in treatment, and takes a value of 0 otherwise. Panels A and B represent separate regression results for the linear public goods game and the threshold public goods game, respectively. The explanatory variables include the treatment dummy for the opt-out treatment (Opt-out treatment) with the opt-in treatment being the baseline treatment, contribution in the previous round (Contribution (t − 1)), the interaction between the opt-out treatment dummy and contribution in the previous round (Opt-out * Contribution (t − 1)), individuals' earnings in the previous round (Earnings (t − 1)), time trend (Round), the indicator for new sessions (Wave) taking value 1 for new sessions, age (Age), and gender (Gender) taking the value of 1 for male and 0 otherwise. In addition, an indicator variable which takes a value of 1 if the threshold in the previous round was reached and 0 otherwise is included in the panel B regression. The lagged variables are included to capture the effect of past outcomes on the contribution decision in the current round.
The signs of the treatment dummy and the interaction term with the treatment dummy are negative indicating that, relative to the opt-in treatment, subjects in the opt-out treatment are less likely to take an active decision in both the linear public goods game and the threshold public goods game. This confirms our earlier conclusion that the nature of the default option matters. Subjects are more likely to stay with the default option when it is consistent with their inherent motivation, instead of blindly 123 Observations 672 672 *** Significant at the 1% level ** Significant at the 5% level * Significant at the 10% level following it. Individual contribution in the previous round has significant impacts on the probability of taking active decisions in the opt-in and opt-out treatments for both games. Subjects who made a higher contribution in the previous round are more likely to take active decisions in the opt-in treatment. In contrast, those who made a higher contribution in the previous round are less likely to take active decisions in the opt-out treatment. 3 It further suggests that the tendency of taking active decisions depends on the nature of defaults implemented and the strength of motivation to contribute. This again indicates that Prediction 1b does not find its support. Table 6 presents the multilevel mixed-effects linear estimates of the determinants of individual contribution. Panels A and B present the linear and threshold public goods games, respectively. The regressors include: treatment dummies for the opt-out treatment (Opt-out treatment) and the opt-in treatment (Opt-in treatment), individuals' earnings in the previous round (Earnings (t − 1)), time trend (Round), the indicator for new sessions (Wave), age (Age), gender (Gender) which takes the value of 1 for male and 0 otherwise, and a dummy variable indicating whether the threshold was met in the previous round (Threshold (t − 1)). The control treatment serves as the baseline.
It can be seen that being in the opt-out treatment led to an increase of around 10 points in contribution relative to that being in the control treatment in the linear game (Panel A). This impact is statistically significant at the 5% level. The regression results are consistent with findings in Fig. 1 . It is important to note that if subjects preferred to stay with the default option in our opt-out treatment, they would need to make a non-zero contribution to the public goods provision. The amount of contribution that subjects had to make was not specified so as to maintain the voluntary nature of contributions made by subjects. This is an important aspect that distinguishes our setup from those in the studies conducted by Altmann and Falk (2009) and Carlsson et al. (2015) . In other words, our default option is on the participation in the provision of public goods, rather than on the amount of contribution. The use of zero-contribution defaults has significantly negative impacts on the contribution level. The results are in line with part of Prediction 2b concerning the linear public goods game.
In the threshold public goods game (Panel B), the use of default participation options did not have as strong effects on subjects' contributions as that in the linear game. Though the opt-out treatment dummy is surprisingly negatively significant. The use of zero-contribution default has no effects on contributions. As mentioned earlier, this could be due to the fact that the threshold itself serves as a powerful coordination device for subjects to make a collective contribution that would meet the threshold. This effect rendered the use of a non-binding default option redundant. The evidence does not support Prediction 2b in relation to the threshold public goods game.
The negative effects on contribution in the opt-out treatment in the threshold public goods game are interesting and a bit puzzling. As there are multiple equilibria in this game, none of which coincides with the socially optimal outcome, beside facing the dilemma between equilibria and the socially optimal outcome, people also face the choice among multiple equilibria. The positive default in the opt-out treatment might increase people's belief about others' contributions. After being disappointed by not higher contributions in early rounds, people might respond by cutting contributions (Bell 1985) . This might help explain why the average contribution in Fig. 1 only starts to decline in later rounds. Alternatively, the contributing default requiring people to actively decide on the contribution level might add an additional layer of complications to the context and might make people focus more on meeting the threshold instead of achieving the socially optimal outcome. It might create more confusion in terms of equilibrium selection as coordination failure is so common (see Devetag and Ortmann 2007) . To the best of our knowledge, there has not been any studies exploring the use of defaults in social dilemmas involving multiple equilibria as well. Unfortunately, the current design is not able to give a clear answer in this regard. Exploring the channels through which defaults work in such a context is beyond the scope of this paper. It might be a promising area for future research.
Concluding remarks
In this paper, we tested the robustness of the evidence showing that people are reluctant to switch from a given non-binding default option and evaluated the impact of nonbinding default participation options on the incentive of people to cooperate in the provision of public goods. It is noteworthy that we only specify the nature of defaults, that is, the participation and no-participation default. Subjects still have to decide how much to contribute if they stick to the participation default. In other words, the default exerted in our experiment is a hybrid system of active decisions and standard defaults which require no additional decision if those default options are taken.
Our paper is closely related to Cappelletti et al. (2014) but is different from Cappelletti et al. (2014) in several aspects. Cappelletti et al. (2014) found that the use of default contribution is preferred to simple contribution advice. It should be noted that in their paper, the default contribution adopted is analogous to our opt-in treatment but not to our opt-out treatment. They showed that default option is sticky. Their paper's objective was not to explore whether other types of defaults would also be sticky. Therefore, they did not compare different types of default options. In contrast, in this paper, by varying the default options provided, we are able to infer that not all default options have the same effect. In particular, we showed that the default option in the form of opt-out was sticky, but that in the form of opt-in was not.
We also examined the extent to which these defaults affect cooperative behavior in different contexts. In particular, we focused on the voluntary contribution game in which people collectively provide public goods for the benefit of everybody in the group. In such a setting, one person's decision has a bearing on other people's well-being. We implemented a linear public goods game where a unique inefficient equilibrium existed and a threshold public goods game in which there were an inefficient zero-contribution equilibrium and a set of efficient equilibria. The most efficient outcome for the group as a whole involves all group members making a full contribution; unfortunately, the socially optimal outcome is hard to achieve.
The evidence presented in the preceding sections indicates that people do respond differently according to the type of default in both games instead of blindly following it. However, the effects of non-binding defaults on contribution, to a large degree, depend on the context. Whether people take active decisions or not depends on their motivation to contribute. The frequency of staying with the participation default and the frequency of taking active decisions against the no participation default are both higher when subjects have stronger motivation to contribute. On one hand, non-binding defaults could be influential in affecting the contribution amount; on the other, there are certain limitations. The nature of default options matters in terms of affecting contributions in the linear public goods game, even when the games played are essentially the same. Our experimental results show that the cooperative default substantially increases contributions in the linear public goods game. In addition, both types of default options increase the participation rate to some degree in the linear game. However, we did not find similar effects of defaults on individual contribution in the threshold public goods game, which sheds light on the limitation of defaults. The threshold itself acts as a powerful coordination device and its presence might interact with non-binding defaults to create surprising sometimes undesirable effects.
Our findings contribute to the literature on the use of defaults in public goods game, among which our paper especially relates to a recent paper Carlsson et al. (2015) . Carlsson et al. (2015) found that the zero-contribution default significantly decreased contribution, and the full-contribution default did not have much effect on contribution. Several factors could explain the difference between their results and ours. Firstly, there is a difference in the structure of the threshold game. Carlsson et al. (2015) employed a threshold public goods game with a full refund policy and proportional rebate rule and people played the game in large groups. In our study, we employed a partial refund policy and no rebate rule, and the group size was substantially smaller. As suggested by Croson and Marks (2000) , these three factors: the refund policy, the rebate rule and the group size, influence the extent of which default settings affect the contribution amount. Secondly, the default option employed in the opt-out treatment in their study was different from ours. The default option employed in Carlsson et al. (2015) was the default contribution amount, while the default option employed in our study was the default on the participation decision. Participants in our study still needed to decide their contribution amount should they decide to participate in the provision of public goods. Thirdly, in Carlsson et al. (2015) the experiment was conducted in a Vietnamese village and at the subjects' place of residence. As such, the condition of anonymity in their study was weakened. Subjects could feel that they were being observed by the researchers when making their decisions, and this may, to some degree, influence their decisions.
